The classical theory of surface-tension-driven convection by Pearson ͓J. Fluid Mech. 4, 489 ͑1958͔͒ has been challenged by Rabin ͓Phys. Rev. E 53, R2057 ͑1996͔͒ on the grounds that Pearson used an improper thermal boundary condition at the upper surface of the liquid. We show that Pearson's theory is correct.
where Bi is a Biot number that describes heat transfer at the liquid-gas interface. Pearson and most subsequent authors employed a Marangoni number based on the temperature drop ⌬T across the liquid layer only. From Fourier's law of heat conduction ͓9͔, 
where Bi(k) is the Biot number for the perturbation ͑Pear-son's L) and the typographical errors in Pearson's Eq. ͑27͒ have been corrected ͑see ͓2͔͒. Equations ͑1͒ and ͑4͒ are identical except that the Pearson result ͑4͒ has two Biot numbers ͑one for the conduction state and one for the perturbation͒ while the Rabin result ͑1͒ has only one Biot number ͑for both the conduction state and the perturbation͒. Thus, if the Biot numbers for the conduction state and for the perturbation are identical, then Rabin agrees exactly with Pearson; if the two Biot numbers differ, then Rabin's equation is in error. In general, Bi(k) Bi kϭ0 since for an undeformed interface ͑the situation considered by both Pearson and Rabin͒ the Biot number is ͓11,12͔
Rabin's single Biot number results from using a single thermal boundary condition at the liquid-gas interface, rather than a separate condition for the conduction and perturbation temperatures. The single Biot number ͑or thermal boundary condition͒ ignores the wave number dependence of heat transfer. In many cases, the Biot number correction is small and the wave number dependence is even smaller ͓e.g., for equally thick layers of silicone oil and air, the wave number dependence of Bi(k) shifts the minimum from kϭ1.99 to kϭ1.98͔. Because the difference is small, the distinction between the two Biot numbers has not been made in some experimental papers ͓7͔; a theoretical analysis, however, should preserve the distinction. *Electronic mail: svanhook@chaos.ph.utexas.edu A more fundamental problem with Rabin's calculation arises from his assumption that the Biot number is a free parameter that the system selects. To obtain a minimum of M c ϭ222 ͑for kϭ2.33 and Biϭ1.54), Rabin searched for the global minimum of M c in (k,Bi) space. However, since BiϭBi(k;d l ,d g ,k l ,k g ), Bi cannot be considered a free parameter. Since Rabin used the same Biot number for the conduction state and for the perturbation, his treatment of Bi as a free parameter implies that the conduction ͑unperturbed͒ state is undetermined until the system is perturbed-i.e., the perturbation selects the ͑prior͒ unperturbed state.
Finally, Rabin does not cite any of the sizable volume of theoretical work that has been done on the Marangoni problem since 1964 ͑e.g., ͓3-6,13,14͔͒. For the case of a onelayer model with zero Rayleigh number ͑no buoyancy effect͒ and an undeformed interface, Pearson's result still stands.
